Deferoxamine reduces and nitric oxide synthase inhibition increases neutrophil-mediated myotube injury.
We tested the contribution of reactive oxygen species (ROS), reactive nitrogen species (RNS) and the beta 2 integrin CD18 to neutrophil-mediated myotube injury. Human myotubes were cultured with human neutrophils in the presence or absence of inhibitors directed against ROS, RNS, and CD18. Muscle injury was assessed by a (51)Cr release assay. The inclusion of superoxide dismutase (50-500 U/ml) in the culture medium did not affect myotube injury. A significant protective effect was provided by including catalase (600-2400 U/ml), deferoxamine (1-2 mM), or anti-CD18 antibody (10 microg/ml) in the culture medium. S-Ethylisothiourea (500-1000 microM), an inhibitor of nitric oxide synthase (NOS), significantly increased myotube injury and reduced nitric oxide (NO) in cultures consisting of only myotubes. In conclusion, neutrophil-mediated skeletal muscle injury appears to be largely dependent on CD18-mediated neutrophil adhesion and iron-dependent hydroxyl radical production. In addition, skeletal muscle NOS activity may protect skeletal muscle against the injury caused by neutrophils.